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~ The Effects of Vanadium on the Properties of Industrial Nickel-Base Alloys 


“‘nadium slightly yaised the electric resistance of both alloyss and increased. 

their strength and plasticity at all temperatures in the tests. The most 

- pemarkable effect of the yanadium, in the opinion of the authors, was that 

on the plasticity of the alloys: At 400 - goo°c this increase was 1.5 - 2 
times, a fact of great scientific interest which makes it possible to reduce 
‘or even entirely eliminate the temperature zones of brittleness of nickel 
alloys py alloying them with small quantities of vanadium and certain other 
rare metals. The authors recommend more extensive tests on the effect of 
vanadium on nickel-based alloys. Conditions and results of the tests are 
shown in tables and graphs. There are 4 tables, 2 figures ana 3 references: 
2 Soviet and 1 French. yo , 
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TITLE 3 The properties of ngsten- hnenium Alloys 


‘peRIODICAL? Metallovedeniye i termicheskay® obrabotka metallov» 
1960, No» pp- 20-25 


TEXT 2 Following their eariier study of the const 
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‘The Properties of ungsten-Rhenium Alloys : 

and annealed at 1400 to 1500°C has U. 180 to 190 kg/mm? 

and elongation of 18 to 20%% 4). Hardness rhenium 

alloys at 20 - 1000°C is also higher than that 0 


the hardness,of the alloys with more than 10% r ny 
is 200 kg/mm kg/mm? for alloys containing +¢ : re 


- 10% y i istivi of tungsten at various — 

temperatur jtion of rhenium; 

6) The res dicate that the 
tungsten-rhenium facture of various 
parts of vacuum tubes, al contacts. 

There are 5 figures and. 10 references: 6 Soviet, 2 English and _ 

2 German. ; 
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TEXT; The gadolinium used in this investigation was produced py | 
reduction of its fluoride with calcium. 4 was the i 

i ontained the following gmpurities? 


QO. 1% terbium, om yttriums 0.02% calcium, . 0.0 
0.1% coppers Its specific sight determined py the nydrostatic 
y data 7.856 Its melting point was 


method was 7.90 and from X-ra 

1325. + ‘ It was found to nave the following mechanica 

properties prinell hardne - 60 kg/mm 4 tensile strength - 
7 compression strength 


‘saturation in the field of 10000 oersteds: ADIs = 
196°C (a curve of 4 StIs against H .at ~196 C is shown in Figet/e 
. The crystal structure of gadolinium 


wrature 7 17-7? Carre c . 3 
ked hexagonal with :.2 = 4,63.— 9.01 KX» © % 5.79 ~ 0-01 KX 
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Gadolinium and its Alloys 
has shown that gadolinium forms narrow regions of solubility in- 
both a and y iron and narrows the region of existence of the 

_ y modification. ‘The compound Fej7Gd2 (24,8 wt.% gadolinium) is 
“formed and it is similar to Th2Znj17.  Allcys with higher than. 7 to 
8 wt.% gadolinium are brittle at room temperature. Gadolinium 
forms a wide range of solubility with ma gnesium(at room temperature 
3 to 5 wt.%).A The system has a eutectic point at 28% gadolinium 

and -540°C, © Nickel-gadolinium alloys are easily deformed in the hot 
condition. The microstructuresof pure gadolinium (Fig.1), iron @ 

' gadolinium alloys (Pig.5), magnesium-gadolinium alloys (Fig.6) and 
niskelegadolinium alloys (Fig.7) are shorn, There are 7 figures, 
L table and 11 references: 5 Soviet, 1 French and 5 English (one of 
which is translated into Russian). 
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ABSTRACT The authors report on their preliminary results of investigation 


of the system Ti - Na. Nine alloys with 0 - 10% of Na were in- ~~ 
vyeatigated. To stabilize the state of alloys at high temperaturess. . : 
quenghing in water was done at 600, 800, 850» 890, 9205 4000, and eee 
4100.» Figure 1 shows the microstructures An addition of neodymium 
stabilizes the a-phase- In the system gi - Nd, n0 compound 8 of the 
two metals were detected in the range gnveatigated- The measure — 
ment of the microhardness of the a-phase (Fig 2) shows that the 
maximum solubility of Nd in Ti at 600° is 1.8% by weight. The 
phase diagram jig shown py figure 3. Further, the Brinell hardness 
(Table 1), the elongation, and the endurance (Fig 4) were meagured- 
Neodymium increases the nardness. and endurance of titanium con- oe 
siderably and more intensively +han janthanum and cerium, small 
rting almost no influence on plasticity: As the 
neodymium in g-titaniun depends very much on tem 
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ture, signe of aging have to be expected. This assumption, however, 
will have to be confirmed by experiment. There are 4 figures, 1 ta- 
ple, and 9 references, 8 of which are Soviet. 
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ABSTRACT: The authors rep heir investigation of the phase diagram 
of the system nthanum up to 4& content of 30% of La 
py weight. Lanthanum exert ifying effect on chromius 

(microstructures, ), The maxiaus ‘golubility of lanthanum: 
in chromium ie 1.5% by weight. In alloys with 10, 15, 20, and 
30% of La by weight, & dissociation was he liquid 
and in the solid phase. Chemical compounds 
“were not detected. The broad zone of immisc 
of the phase diagram (Fig 2). It is due to the great aifference ~ 
‘in atomic radii of Cr and La. There are 2 figures and 4 Soviet 
‘refarencese ; 
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ABSTRACT: ‘It was the object of this paper to draw the phase a cere Mn - Nb 
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Gontent of 2-26, 2-97» 5.6, 564, 16.65, 17+56, and 29.85%. 
by weight were {nvestigated. The niobium was introduced into the 
alloys a8 40-50% ligature with Mn. An investigation of ‘the ; 
microstructures(Fig 1) proves the formation of a eutectic at about // 
5.64% of No by weight. The X-ray analysis confirmed the results / 
‘of the investigation of the nicrostructures. Beginning with — 
5.64% of Nb, the Debye patter show lines of a new phase which 
belong to the compound Mn, Nb with a structure of the MnZn, type. 


Mhe lattice constants of this compound are indicated. The micro-- 
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to 768 kg/mm” and ig lower than the microhardness of the solid 
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‘for the alloy with 29.85% of Nb. The thermal analysis shows that. 
the niobium addition increases the ¢ mperature ‘of the a > f trans-— 
formation from 727. (pure Mn) to 800 (alloy). At. further tempera- 
ture increase, the B > 7 transformation takes place (411 5°), the 
eutectic mixture of y-manganese with Mn, Nb melts at 4220. The 
$-modification of manganese was not obsarved. The pure compound 
Mn, Nb melts at 1500 . The phase diagram (Fig 2) was drawn on the 


pasis of the experimental data. There are 2 figures and 3 references, : 
1 of which is Soviet. 


Institut metallurgii im. A. A. Baykova Akademii nauk SSSR 
(Institute of Metallur jmeni A. A. Baykov of the Acadexy of 
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TITLE: " Xeray and Microscopic study of Hf£-Re Alloys 
- PERIODICAL “xristallogratiya: i960, Vol. 5s Noe Os 
- pp. 877 7 881 
TEXT; A study is reported of phas€ equilibria in alloys 


of rhenium and hafnium containing 66% of Hf py weight, The- 
‘existence of- four compounds has. been established and the 

crystal structure of two of them has been determined i sae Be 

AWE Reg, BEEUE EDT types Ti Reoy: - = 9.715 + 0.005 Ai. 
HERE 5s structural type: MgZn,» 2 = 5.248 + 0.001 A, mi y 
‘¢.2 8.592 + 0.002 A. c/a = 1.637 . The compound He Reo, | 
(microhardness measured with a load of 100 g to an accuracy 

of .40 ke/mm™ was Hi = 1130 kg/mm ) in cast specimens iso 
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found to be in equilibrium with rhenium (Hy. = 760 kg/mm"); 


X-ray data fer annealed alloys with a large concentration a 
of rhenium indicate the presence of a phase "A" of unknown. 
composition ot. structure. . The microhardness of HfRe, was | 7 OYA 


found to be l 460 ice/nim” ». In cast alloys containing 33 and 

50 at,% Re in equilibrium with the solid solution based cn 

the cubic body-centred modification of hafnium (p-Hf), 
a further phase of unknown structure (B) was detected. The. 


latter phase is probably Hf,Re and its microhardness 1S 


1980 kg/mm. Table 1 gives the phase composition of the 
HfRe alloys: 
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lattisce constants A 
No. of alloy 
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heat treatmt,- 2 
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X-ray and Microscopic Study of Hf-Re. Alloys 


here are 6 tables and 9 references: 2 Soviet and 
7 non-Soviet,. : 


ASSOCIATION:. L'vovskiy gosudarstvennyy universitet 
imeni 1. Franko (Livov State University eA 
imeni J. Franko) ones 


es institut metailurgii imeni A.A: Baykova- 
AN SSSR (Institute of Metallurey imeni 
A.A. Baykov- AS USSR) AP oe 


SUBMITTED: February 29, 1960 (initially) 
June 2, 1960 (after revision) 
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~ AUTHORS: Mylkina, M. As, Tsyganova, Te Ae» Savitekiy, Yee Me 
TITLE: 2, Phase Diagram of the System Tantalum - Rheniun”\ 

" pERTODICAL: Zhurnal neorganicheékoy khimii, 1960, Vol. 5, No. 8, ~ 


pp» 1905-1907 - : 


TEXT: The phase diagram depicted in Fig. 1 was obtained by means of a 
determination of the fusing temperature, microscopic and radiographic Z- 
‘analyses and measurement of the hardness of the structural components. 

(he initial substances were tantalum foil (99.9% of fa) and bricketed 

rhenium powder (99.8% of Re) at 1600°C. 18 alloys were produced in 

argon atmosphere in the arc furnace at 200 torr and remelted several 

times, The ground faces (Fig. 2) were etched with an aqueous solution 

of NH4F + HCl + HF + HNOz;, and the microhardness of the components was 


determined. The X-ray pictures of pulverized alloys were taken by means 
-of Cu-, Ni- and V-radiation. Two chemical compounds developed by 
peritectic reaction, a wide range of solid solutions on the tantalum side, 
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and low solubility on the rhenium side were determined in the system. 


Structure, lattice constants, and ranges of X- and og-phases, and the “s 
two-phase range of 06 + XY are described. There are 2 figures and 7.00 


“references: 4 Soviet, 7 -US,.1 British, and 1 Polish. 


ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk 
SSSR (Institute of Metallurgy imeni A. Ae Baykov_- 
of the Academy of Sciences USSR 


SUBMITTED ; ‘February 17; 1960 
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AUTHORS: Tylkina, iM. A., Povarova, K. Bey ay: Ye. Me 
TITLE: Phase Diagram of the System Vanadium’~ Rhenium v\ 
PERIODICAL: | Zhurnal sa diohoakoy Miteits 1960, Vol. 5, No. By. : Oe. : 
s pp» 1907-1910 | a 7 ae 
“PEXT: The phase diagram depicted in Fig. 1 was determined by means of a”. 


measurement of the melting temperatures, microscopic and radiographic 
analyses, measurement of the hardness of the alloys and the micro - ; 
hardness of the components. The initial substances were Vy and Re powder 
fused together in an are furnace. The melting temperature was determined © 
by means of an optical pyrometer calibrated according to the pure metals. 
The hardness was measured according to Vickers with a MMT~-3 (PMT-3) 
apparatus. The X-ray pictures were taken with an PKA, (RED) camera. 
In Fig. 2 the microstructures of V-Re alloys. are depicted, and a Table 
gives the analytical data and hardnesses. An exact description of 
ranges, lattice constants, and physical data of the new g-phase (VRe3) 
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which is only stable above 1500°C are given, and also the ranges of the 
solid solutions, a- and f-phases, ‘a+ eutectic, and the twophase ranges 
of. a+o and 6+$. There are 2 figures, 1 table, and 2 references: 1 Soviet 
and 1 US. >a ec gate fl 


ASSOCIATION: © Institut metallurgii im. A. A. Baykova Akademii nauk 


SSSR (Institute of Metallurgy imeni A. A. Baykov of the _ : 
“academy of Sciences, USSR 
“SUBMITTED: February 17, 1960 . a 
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PITLE: | constitution Diagrams of Systems of Manganese With Mitanium 
, and Zirconium — : ee 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No. 11, 
pp. 2422-2434 Pe 


TEXT: The constitution diagram for manganese-zirconium (up to 30 wty% 
gr) and for manganese-titanium (up to 30 wt% Ti) was set up by the 
methods of microstructural phase analysis, X-ray phase analysis, thermal 
analysis, and measurement of hardness and microhardness. The alloys were 
prepared by repeated remelting in a vacuum high-frequency furnace of . 
the type Men-4 (MvP-4) with generator of the type arn -30 (LGP-30). 
“he alloys (Table 1, composition) were examined both in the cast and in 
the annealed state. A Tn (@P) apparatus served for the hardness 
determination, & amt -3 (PMi-3) apparatus for the microhardness, an 

‘pK (RKD) camera served for the X-ray phase analysis of the powder 
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samples, and, finally, Kurnakov's Pyrometer and a device worked out by | 

I, I. Tyurin (Fig. 1) served for the differential thermal analysis. The 
pictures of microstructure (Fig. 2), of the Mn-Zr alloy show that already 
at a content of 4.5 wt% Zr a second phase is formed, identified as 2rMno 
compound by the X-ray analysis (Table 2, data of X-ray analysis) and 
having. the following lattice parameters: a = 5.029 kX, c = 8.234 kX, 
e/a = 1.637. The X-ray pictures show furthermore that in cast specimens, - 
Mn always occurs in the B-modification, whereas only a-Mn is observed with 
annealed specimens. The results of X-ray phase analysis (Table 3) further 
show that the ZrMno compound apparently exhibits no region of : 
homogeneity. Data obtained from the investigation of hardness and micro- 
hardness of Mn-Zr alloys (Table 4) are in good agreement with results 
yielded by other methods. Microstructural examinations of the Mn-Ti 

system (Fig. 4, pictures) as well as the X-ray structural pictures 
indicate the existence of two intermetallic compounds in the concentra- 
tion range from 0 to 30 wt% Ti. One is TiMng and has a hexagonal lattice 
with a = 4.812 kX, c =.7.817 kX, c/a = 1.624 (fable 5, data obtained from 


. the X-ray picture of TiMno). The second compound, which exists at 
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concentrations. from 6.55 to 22.5 wt% Ti, probably has the formula Tiln,- 
and results from a peritectic reaction at 1230°C ‘(Table 6, data. obtained 
from the powder X-ray picture of the new compound). Results yielded by - 
the phase X-ray analysis of the system Mn-Ti are given in Table 7, the. 
values from hardness tests in Table 8, values relating to microhardness 

in Fig. 6, and the constitution diagram in Fig. 8. Table 9 shows the . 
results of hardness- and microhardness tests for the Mn-Zr system, and . 
Fig. 7 shows the respective constitution diagram. Additions of zirconium 
and titanium to Manganese have little effect ‘on the agp transition, which 
takes place at 730°C in both cases. In the Mn-Zr systen, the Boy 
transition runs according to a peritectoid reaction at 11259, and the 
Same holds for the Mn-Ti system at 1160°C.’ In. both systems the alloys 

‘are hardened according to a eutectic reaction, and, more precisely, at 
1160°C for the Mn-Zr system and at 1195°C for Mn-Ti. The yo§ transition 
takes place at 1225°C for both systems according to a peritectic reaction. 
Hardness tests showed that the intermetallic compounds 2rMno, TiMn,, and 
Tilin, have a considerably lower hardness degree than a- or $-Mn. There 
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are 8 ELgurese 9 tables, and 10 meter aces: 1 Soviet and 5 us. 


ae ASSOCIATION: Institut metallurgii im. Ae A» Baykova Akademii- nauk SSSR. 
; : (Institute. of Metallurgy imeni A. A- Baykov of the Academy - 


of Sciences USSR) 


SUBMITTED: . August.19,.1959 
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AUTHORS: qylkina, M. A., Povarova, K. Ber Sav 


Yolybdenun - 


TITLE: mernary Solid Solutions in the Tungsten 
Rheniun System 

PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol- 5, No. V1, 
pp- 2458-2461 ; 


TEXT: The article under consideration shows a part of the constitution oe 
diagram of the y - Mo - Re ternary system obtained by the method of . 
‘microstructural analysis, by measuring the hardness and the melting point 

of the alloys. The authors studied the diagram on the side of the solid. oe 
solution in tungsten and molybdenum up to 50 wt% rhenium, with the alloys | /. 
of the parallel cross sections W - Mo being selected with @ constant ve 


20, 30, 40, and 50% (Fig- 4). From the date of 


rhenium content of 10, 
' phase analysis, three isothermal cross sections of cast alloys, annealed - 


at 1750°C for 3 h, and at 149000°c for 450 h were recorded. The cuts for 
the microstructural examinations were etched in 6 mixture of 10% KOH and- 
30% x,(Fe(CN) | (1: 2)- A fairly large region of ternary solid solutions 
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cerned. A ternary € -phase formed. Between the ternary solide -solutions 
and the 6 ~phase there is the two-phase regionx +6 (Fig. 1). It may be 
observed from the pictures of microstructure (Fig. 2) of the cross section 
with 40 wt% Re that the alloy with 40 wt% W and 20 wt% Mo is situated at 
the limit of solubility and is @ one-phase ternary solid solution at high 
temperatures, which on a decrease of temperature passes over into the two- 
phase stateato + The alloy with 30 wt% W and 30 wt% Mo remains 4 one- | 
phase ternary solid solution at all temperatures. The alloy 50 wt% W and 
40 wt% Mo, on the other hand, hes & two-phase structure +f at all i 
temperatures: phe formation of twins, which had already been observed by 
 Highes and Geach (Ref. 5), C.T. Sims and R. J. Jaffee (Ref. 6) was 
identified in the region of ternary solid solutions. This additional 
deformation by twinning is explained by the larger amount (in this field) 
of the densely packed hexagonal rhenium. For this reason, high elasticity 
cand good mechanical properties are expected of alloys of this region. In 
the region of ternary solid solutions hardness changes little with 
_ temperature (Table). Changes in the solidus temperature showed that in the 
region of ternary solid solutions at constant rhenium content (up. to 


with pody-centered cubic crystal lattice. was observed .in the system con- 
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30 wt% Re) there occurs 4 uniform drop of the melting point of alloys 

_ with a decrease of. the tungsten content and an increase of the molybdenum 
content. In the authors! opinion, the alloys of the composition of 
ternary: solid solutions are specially suited as building material, 

wherever great demands are made on strength, plasticity, weldability, 

and a high melting point, but no stability to oxidation at high temperatures 
There are 2 figures, 1 table, and 8 references: 4 Soviet, 3 German, and 

4 US. 


ASSOCIATION: Institut-metallurgii im. A- A. Baykova Akademii nauk SSSR 
‘(Institute -of Metallurgy imeni A. A- Baykov of the Academy 
of Sciences of the USSR) 


SUBMITTED: - February 17; 1960 
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_ AUTHORS t __Savitekiy, Ye. Me, Kopetskiy, Ch. Ve. 


TITLE: Constitution Diagram of the Manganese  Pantalum System 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol- 5, No. 11, 
pp. 2638 - 2640 : an 


TEXT: ‘The Mn - Ta system was studied up to 24.68 ath Ta py the methods 
of microstructural and X-ray structural phase analysi8, thermal analysis; 
as well as the microhardness method. The alloys were melted in a high- 7 
frequency vacuum furnace of the type MBi-4 (MVP-4) and alloys with 0.93; pel 
12.0; 2,86, 3-64, 6:0, 8.05 42.22, 27-5985 and 51-90 wt% of tantalum were a 
prepared. The alloys were very prittle, especially those containing 

-6-12% Ta- The microstructural analysis (Fig 1) showed that alloys with - 

0.93 and 4.0 wt% Ta constitute a solid solution on the basis of manganese -- 

In the alloy with 2.86 wt% Ta a second phase, which jnereases with in- 

creasing tantalum content, begins separating- It separates in a form which 

is characteristic of a eutectic reaction of the components - In alloys with 

8.0 wt% Ta and over, coarse; overeutectic separations of an intermetallic 
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compound were observed. X-ray analysis confirmed the last-mentioned 
results and it was noted that the new phase was Mn,Ta with a orystal 


lattice a = 4.842 KX, c = 7-895 kX, c/a = 1,630. Thermal analysis of the 

alloys was carried out with an apparatus described in Ref. 3, using an 
tungeten/rhenium thermoelements of the type BP 5/20 (VR 5/20). Additions —~ 
of tantalum to manganese cause a reduction of the melting point of the 

alloys down to the eutectic horizontal running at 1175 C, Tantalum has 

little effect on the temperature of the a = fi transformation taking place 

at 750 C. The microhardness was measured by a T/MT~3 (PMT -3 instrument, 

and the microhardness of the compound Mn,Ta with 730 kg/mm was found to 


be considerably lower than that of the solid solution on the basis of 
a-Mn (1100 - 1180 kg/mm). The Mn - Ta constitution diagram was con- 
structed on the strength of results obtained (Fig. 2). There are 

‘2 figures and 4 references? 2 Soviet, 1 German, and 1 US. 
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AUTHORS: pashkovskiy: Ae t., Yevstyukhin, A+ 1.4 Savitskiys Yee Te — 
Skorov; D= M. _ ; Ue ; 


PITLE: Internal Friction of Uraniva 7 


_ pprtopicab: atomnaya enerety® 49605 Vous 94 Nee ts PP oT 52. 


TEXT :. The internal friction and, thus, the modulus of rigidity of uranium» 
as dependent on temperature was measured py means of a relaxator which - 
recorded the damping of the free torsional oscillations of a samples A. 
uranium wire of a length of 320 mm (diameter 0.98 mm) and 4 purity of — 
99.9% was used a8 4 sample. The frequency of oscillations of the wire in 


a vacuum of 5.1079 torr was pe2/secs The rate of heating or cooling 


were annealed at 630, 645, 679s 120, 159s 168, 850s and 960°C. The 
course of the measured parameters, is represented for the various =| od 
in Figs. 425. The results of measurement lead to the Ve = 
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following conclusions: (1) The bend in the internal friction curve in 
the temperature range 450 --500°C is caused by the tenacity of the 
grain boundaries. This tenacity disappears after annealing in the 
B~ and y-phases; This is the result of the recrystallization of phases 
due to lower mobility of the boundaries. (2) In temperature changes, 
the polymorphous transformations of uranium are accompanied by an 
isothermal change in internal friction. The changes take place during 
heating as well as during cooling in both directions. (3) The most 
plastic y-domain, which has a body-centered cubic lattice, is 
characterized by a high internal friction. The tetragonal B-modification 
which tends to brittleness, has the lowest internal friction. It is 
generally true that the internal friction is related directly to the 
crystal lattice and to its capability of plastic deformation. There are 
5 figures and 13 references: 10 Soviet, 2 American, and 1 French. wo 
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pee ig eee 68992 
AUTHORS? gylkina, Me b+ povarovay kK» Bes - g/020 £0/131/02/034/0T% 
: ; Savitskiys Ye. Mo a . ee BO11 BO05 : 
‘ sae OPED. eS sae : ~ “\ : ee 
TITLE: the Signa Phase in the phenium-Vanadiue system 


PERIODICAL: poklady akademii nauk SSSR, 4960, Vol 431, Nx 29 PP 332-334 (USSR) 


ABSTRACT: “In their previous papers the authors established tne phase ataeras 
of the yanadium-rnenius system (nef 40). In the present papers 
they wanted to determine the temperature range of the existence of 


high tempera é hh, ! 
The X-ray investigation was carried out in & chamber of type PRD 


aium, niobiumy tantalum, chromium, molybdenum, wolfrad, manganese, 
‘and iron (refs 4-9) ° iN certain phase aifference in the system 14 
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Sa ee BO11/B117 he a 
TITLE: ‘On the Question Regarding the ae digh-temperature 


Modifications of Polymorphous Metals . 


- PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 151; Nr 5) PP 41137-1139 (ussR) 
TEXT: It js stated by the authors that the rule established by Yeo Me Savitskiy 
with reapect to the plasticity of high-temperature wogificationsof polymorphous - 
metals is of great importance for physics. It obviously points to the close. s 
relationship petween polymorphism and clectron-structural. change in the atoms of °° 
polymorphic metals with temperatures According to the mentioned rule, the 
highest-temperature modification of a polymorphous metal must show the highest 
lasticity. It must have @& crystalline structure of the cubic type promoting 

plastic deformation, i. e, predominantly a face-centered one. ‘From. the mentioned 
rule, some theoretically and practically important conclusions were arawn. It. 

“has been also repeatedly confirmed (Refs 2,3)» In table 1, polymorphous metals 
together with their crystalline structures and the temperatures of transition 
from one modification to another are shown. Table 1 illustrates the Savitskiy | 
rule (tin being an exception) - The rule can be obviously explained by the fact. — 


‘that the simpler symmetrical crystalline structures are more stable in all wach a : 
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temperature phase transitions. That is because they have @ lower free enerey 
and a higher antropy. It can be presumed that the polymorphous modifications of 
the matter are formed as the result of electron-structural changes in the bound 
atoms and in consequence of the corresponding qualitative changes in the inter- 
atomic bonds with temperature (Ref 4). The portion of metallic bonds is 
apparently increased py higher temperaturese There is evidently 4 relationship 
petween the electron state of the pound metal atoms, the number of electrons per 
atom, or the electron concentration and temperature changes» The jndividual 
polymorphous modifications correspond to different electron states and to a 
-aifferent electron concentration. The authors make reference to the zone theory 
of metals involving packing of zones, by Brillouin, and to the theories by 

tl, Jones (Ref 5) and Yum-Rozeri (Refs 6 - 9). From table 4, Atte evident that 
with polymorphous metals except calcium, strontium, and tin polymorphous trans- 
“4tions at temperature decreases take place in & way to maintain @ certain sequence 
of crystal-structural changes! K12(K8)—> G12 (the more complicated one). At @ 
temperature decrease, a closely packed hexagonal structure instead of a face- 
centered or 4 pody-centered cubic structure forms (with several exceptions) From 
this, the authors conclude that in the crystalline structure of the polymorphous 
‘modifications (except calcium and strontium) a successive increase in the ae 
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“electron concentration takes place. Crystalline structures with higher Limit 
‘electron concentrations are more stable at lower temperatures, while the high- 
temperature modifications have 4 lower limit electron concentration. The authors 
assume that a polymorphous substance passes a successive series of states when 
temperature 4s decreased each of which 1s characterized by 4 defined electron 
concentration. This concentration steadily increases with the temperature 

decrease; it also produces a successive change in erystal structures. The authors. = 
also come to the conclusion that the number of free electrons in an atom of 
polymorphous metals increases with decreasing temperature. With iron, manganese, » 
plutoniun, and thorium, the mentioned sequence is not observed. There are 
-4 table and 9 references, 7 of which are Soviet. 
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ZAKHAROVA, Galina Vasil'yevna, kand. tekim. nauk; POPOV, Ivan Aleksayevich, 
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[Niobium and its alloys] Niobii i ego splavy- By G.V.Zakharove i 

‘dr. Moskva, Gose nauchno-tekhn. izd-vo lit-ry po chernoi i tsvet— 

noi metallurgii, 1961. 368 p. (MIRA 14:12) 
as se (Niobium 
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AUTHORS: gavitekiy, Xe.-Me Livanov. V.A., Nuss,P-As Burkhanov:K.5S+ 
" “Musatov, M-I. ‘Simanchuk, A.D. 


TITLE: Alloys of titanium with rare-earth metals. 


~ SOURCE: Titan Vv promyshlennosti; sbornik statey: Ed- by 5.G. Glazunov- 
Moscow, 1961, 85-89. ae 


TEXT: . The paper reports the results of phase-diagram (PD) determinations 
and mechanical tests (beginning sn 1959) at the Institute of Metallurgy» AS USSR, of 
Ti alloys with the rare-earth metals (REM) lanthanum (La), cerium (Ce), neodymi- 
um (Nd), and Yttrium (Y), all of which serve as stabilizers of the Tia phase- The 
alloys are all characterized by a peritectoid-tyPe PD. Inthe Ti corner of ternary 
Ti-Al-La and Ti-Al-Ce it was shown that increased Al content reduced the solubility 
of La and Ge (at 600°C, with 5% Al, Ce solubility < 0.1%). Tests on the effect of 
REM additions on the high-temperature characteristics (HTC) of Ti alloys were per- 
formed on the two-phase atfB alloy BT3-1 (VT3-1) and the BT5-1 (VT5-1) single- 
phase a-Ti solid solution (SS). The effect of Ce, Mischmetal (MM), and Ce,0, on 
vVT3-1 were determined with 0.001, 0.01, and 0.1% Ce; 0.2% MM, and 0.01 and 
0.1% Ce,03;- The effect of 0.1% Ce alone was determined on VT5-1. Ce and MM 
were introduced in the form of Al-Ce and Al-MM ligatures. Microadditions (0,001- 
0.01%) of Ce increased the tensile strength of Ti alloys at 500-600° by 25-30% with- 
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alloys. Previous work by Ye- 
B.. Povarova (Ref. 9: Dokl. AN SSSR, 1195 


studied the structural diag 
elements, iS speciaily in thi +4, Having compared the 
physico-chemical propertie 
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: to illustrate the changes in the elasticity modulus and yield > 
strength of Re in reiation to the temperatures the rate of oxiGan 
tion of Re; the tension and pressure of. Re vapor. between 2494 and 
5900°K; the influence of: the. degree of deformation on the mechani-. 


cal properties of Re; the recrystallization of cas% cold-deformed |. 
RE; and the hardness of this type of metal after annealing @t 
4000 = 2400°C» une microstructure of cast metal and of deformed; — 
annealed metal is also discussed. AS regards the influence of Re. 
on the recrystallization of metals, graphs show how Ni, Ni-Cr; Tio 
ana W are affected py Re. at temperatures from 500 to 1500°C. Facn: 
tual material is presented about the. influence of temperature ohan= 
ges on the mechanical properties of Re, the yieid strength of Re 
and other metals; and the Long-term stability of Re» W, Mo and Noe” 
Then the authors List. the yarious uses of Re and its alioys: 1) as 
an alloying element +0 raise the heat stability of metals; 2) in. 
the electrovacuum industry; 2) in thermocouples; 4) as material for 
electrocontacts; 5} as an emitter; 6) .as wear-resisting material; 
7) for springs acting at high temperatures; 8) as_an alloying in= 
gredient %0 inerease the plasticity of W and Mo; 9g) for intensify~ 
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“PITLeE: siechanical Prope: t7 = of Copper-vanadium and 


Nickel-vanadium Alloys at Elevated Temperatures. 


PERIODICAL: wetallovedenty® ; termicheskaya oprabotka 
metallov, 2961; No. 33 PP: 52 - 55 


_  PEXT: the authors studied the mechanical properties at room A 
and at elevated temperatures of copper- abd nickel-basé alloys gent 
with admixtures of vanadium: The alloys were smelted ina. - Ne 
high-frequency induction furnace in corundum crucibles inside 

an argon stream. From these, 300-S gngots were produced, 

which were forged to 10-x 10 mm cross-section: These were then 
annealed in evacuated quartz ampules-> Alloys of the system 
-Cu-V were ‘annealed at 900 © for 50-100 hours and alloys of 
the system, Ni-¥ wor? annealed at 1 000 © for 100 hours. The 
vanadium contents of the CGu-base alloys were 0.07, Ord 0.64, 
2.25 and 5.29% and the nickel-base alloys contained 0.5, 1; 35 
5, 6 and 10%. The  icpestructure, nATehe at room temperatures 
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ductility gra bansilestrensth T° determined for deformed 

and for annealed specimens» The mechanical tests were carried . 
out at 20, 100, 300, 500 and 700 Og; Specimens S ore preliminarily 
heated in an electric furnace to the required temperature and 


“specimens contained, “up to 0.07% V for 4 single phases whilst 
the others are two-phase alloys: The temperature dependence 


- upper graph: . relative contraction, Ws % - Lower graph: 
ultimate strength, & kg/mm ° Vanadium qnereases the hardness 


whereby the highest hardness +s ‘59 e/a was obtained for a 

vanadium content in excess of 3%. Thus , additions of vanadium 

the hardness; strength and ductility of copper and 
gth temperature coefficient: -Ni 
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at. various temperatures are entered in Table 3 for. V contents 
of O-1LO0%- Data are also given on the temperature coeffigient 

of the strength of Ni and its alloys between 290 and 700 Cc. 

Vv additions bring about an increase in hardneS5 4 strength and 
ductility and a decrease in the temperature coefficient of 

the Lonsiie strength- The following conclusions are arrived 

at: 1) Vanadium is a useful deoxidation and alloying addition 
to Cu and Ni. Small addi -i0ens (up to 0.4% in Cu and up to 1% in _ 


Ni) bring about. an jnerease in.the mechanical strength and a 


decrease in the temperature coefficient jn the case of static 
tension: . a veer? : fea 
2) Introduction of V into Cu eliminates the brittleness at. 
500 °C. . a aS oe . 
There are 2 figures, k tables and h references: 1 Soviet 
and 3 non~Soviet: ; 
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TITLE: 


- SOURCE: Moscow. 
deniye chistykh metallov.: 


The. paper ‘describes measure 


friction (IF) and the shear modulus (G) of 
Dilatometric investigal 


of the Gat room T. 
700-730°C. The La specimens ‘tested containe 
-Pb, Cd, and Bi. The Ce. contained 0. 75% Nd, 0- 15% Pr,: 0. 01% Fe, and less than ore 
1°10°*% Pb. The specimens were ‘prepared by. ciple? ona universal equipment 
(cf. Savitskiy, Ye.M., Zavodsk. laboratoriya, vel 16, 6:11, 1950) at ‘T 350- 400° CS in an 
--} atmosphere of Ar... © content in the sp s: Soe. ‘than 0. 01%. ~ Even: and 
~/} smooth rods 3.5-mm diam and up to 30 ere ‘prepared. Following ; anneal, 
“ the measurements were performed on t described by the authors ‘et al. 
"in no.2.of. this all Atomizdat, | 1960, 207.” Max. shear ‘deformation at the spe-.: 
the tensile load applied by the weight of the |: 
Test frequency: 4-5 eau -Rate of heating and 


Nght 


TEXT: 


toa. 


cimen surface: ; the strain dug ' to 
oscillatory pystent is less than TO 
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9 375° the a— 6 - La: SO ata alts in: 2 volumetri . 
4 at a rate ‘of 956-107. until 


“Upon ‘cooling, the 


From 325 t 
val Rewe® with 5: Wy 


«: of 0. 218%. “the further 
-at 700°C excessive plasticity in 
transformation is encounter: in th 


dilation ‘of the 
terferes, with the e 
e: 300-250°C T interv 
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Ge dilates’ ingarly up to 680°C. at: a rate ‘of 9. 15-10" 
0-700° “and shrinks by. 0. 453% from 700- -720° C. . The: ae 
toa minimum at about 600°, a peak near:: 
“These. ‘figures. concur: fundamentally with. 


ft | The temperature depe: 


greater cooling rates). 


attains a plateau from 65 
observed during cooli 


: hysteresis 0 
550°, and linear contraction below 550°. 
extant literature data (cf.; e g., Trombe, ¥.,. Fox, MacCcR R; Acad. sci-s y.2lt,: 
1943, 501). It Tt may be concluded that the o7~ 2 vfyaneformation interval of La in 
25 375°, in cooling a5 low’as .250- 200° , depending appreciably on the. 
heating, also). “There are 5 


“heating is 3¢ ; ylin 
rate of cooling (to a minor degree on the ‘rate of 
figures, and 8 references (3 Russian-language Sovie 

x by F.H. Spedding, | 


jations of an English- language rare- -earth pape 
circa 1953-54, end one by Smith, K. Carlson, and Speeding, circa 1 
‘English-language and 1 presamanly, Beene language papers). 


TION: MIFI (Mos: scow 


t,. 2 Racsian-language trans- 
‘and A. H. Daane, 


1954-5 55, 2 a: 
Ces. : ‘ASSOCIATI , Bagineering Physiee. Insste)- : 
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TITLE Galvanic coatings with rheniua-nic when iunccotal®s 
, vyeniua-chromius and rheniuacls* soniua alloys 
SOURCE + axademiy2 nauk gggr.-. Insti goin. 4. 4- Pare - 
Kova. Tnstitut minerslogils peok i 4 vrigtallennintt zt 
pedkikh eLement0ov> Hezhduvedods ya xqmisaly? po i 
pedkin metallas- reesoyzUanoy © haniye F? p ebtene 
reniyae Moscow, 1958. Reni qeancnantlye- Hes- oY 
cow,,.1zd-Vv9 gs5R, 19 af : ; : XN 


TEXT? ‘In tais work the authors prepared gtable guivanic con bing? 
of various alloys we Reni; Re-COy Re-Cr, Re-Wi-GF <7 and grudied | ; : rhe 
-their pro ertieds« tris atated chat, aithouck gopenbists nave ot- ae 
tained galvanic coatings of binary Re alloys» no previous atrvenpt 
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Galvanic goatingg With <e- ; D228/ 0303 -— 


Ni-Cr. The. method of Lb. Bo. Hetierten and WV. L. Holt wae followed 

in the preparation o£ Hi-Re alboy contings containing 19 ~ BO% NL. 
The expectmentil procedure ia dancribed toxether «hth those for the 
preparation of Re-Co (19 ~ aod Co) and Keer (f 4 Gry coatings. In 
the case of the ternary alley, containing 13 


3. HL oand 5.48 Cry 
the uuthors electralyzed miterial composed of ARed, 50, Crd, 20; 


Nisa, 109, H80, 75, and (Wt, ) 50, 40 g/l at a temperature of 75°C : 


anda cathode durrent-denaity of 100 amp/am « Phe analytiesal me- 
thod employed to determine the alloys! composition is nlgo dea- -. 
eribed. The hardness of the eonting layers was measurad ona ITM-3 
(PTN-3} instrument with a g@iamond pyramid under Leads of 109, 50, 
and 20 g. Their thickness was estimated with the help of micropho- 
tographic techniques. On the basis of their experimental d1%a, 
which are given in tables, the authors draw the following conclu- 
sions: 1) There is no diffusion penetration of Re and its allcys 
4nto the surface layer of the base material; 2) the coatings are 
mostly quite dense, but the layers are not evenly disuributed on 


Gard 2/3. 
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the surface.of the specimens; 3) cracks observed in some cantings 

were probably formed under the severe machining conditionn and 

high temperatures used to prepare the polished sections; 4) the 

microhardness determinations only yield tentative information 

which shows that the coatings are harder thin the Un and Ni-Cr bane. 

There are 2 figures, 2 tables und 7 references: 2 Suviet-bloc and 

5 non-Goviet-bloc. The 4 most recent references to the Ecglinh-lan-- 

guage publications read as follows: C. Joynd, Metal Ind., 34, 175, wus 


1936); L.-E. Netherton and W. L. Holt, d, bleetrochen. Soc,, 98, 
fee oe and 99, 44, (1952); NM. F,. Qualey, US Pat, 2739108, © 
1956). “Fes * 
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A006/A101 wae 
- AUTHORS: Dashkovskiy, A- r., Savitskiy, Ye. M 
TITLE: Temperature dependence of internal friction, modulus of shear and 


Linear expansion of Lanthanum and cerium 


- PERIODICAL: neferativnyy zhurnal, Metallurgiya, no- 9, 1962, ae abstract 9129 as 
(In collection? "Metallurgiya 1 metalloved.chist. metallov",» mo. 355 
Moscow, Gosatomizdat, 1961, 196 - 202) _ 


TEXT: Investigations were made with La_gontaining (in %) basic admixtures ou 
Ng 0.8, Pr 1.0, Fe 0.01 and Pb, Cd, Bi =< 3°10, and Ce eontaining (in 4) Nd. 
a:75) Pr 0.75, Fe 0.01 and Pb 1-107". Internal friction and the modulus of 


shear were studied &S functions of temperature, and dilatometric curves for these Ne 
metals were, obtained. Temperatures of allotropic transitions were determined, : 
- being 325. - 375°C for La and 700 - 720°C for Ce. The values of the modulus of. fi : 
shear for La and Ce are equal to 1,480 + 50 and 1,350 + 50 kg/mm » respegtively. : ioe 
je coefficient of linear expansion is 5.45 - 107° for o-La; . 9.56 + 107 for. 

10° for “-Ce. The volumetric change in %—»-transition of La 
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AUTHORS : savitskiy, Ye-N! ‘Terekhova, V.Fe, and Naumkin; Ooh 
TITLE: Jitra-Light Lithium alloys i 


PERIODICAL: psvetnyye metally, 1961, No.5: PP- 58-61 - 


TEXT: of the three metals with density under unity, sodium, 
potassium and Lithium, the latter is both the lightest and most 
suitable for use in alloys. - considerable use has been made of it 
for deoxidizing and degassing (Refs. 1-3) and in the USSR it. has 

been used as an alloying addition in Light alloys: The object of 

the present work was to see whether super-light Lithium alloys 

could be produced by adding magnesium and aluminium, which would ap 
be suitable both mechanically and in corrosion resistance for use K 
in. instruments and construction materials. For preparing binary 
magnesium-lithium alloys, Lithium was fused under a Licl + KCl 


{ t if the 

aluminium. Melting wa fected in 4 
-yemoval of flux alloys were poured into cop 
card 1/6 oe 
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Ultra-light. Lithium alloys. | -. -B111/E152 > : eee 


were extruded at 200-240 °c to 10-mm diameter rods, the extrusion 
flow pressure decreasing from 70 to 50 kg/mm? with increasing 
Lithium content. Alloy compositions and sensities (determined by ..- 
apparent loss in weight in paraffin) are given in Table 1 (wher® 
headings of first and second columns are talloy compositions: % 
by weight from charge composition" ana "density, & com>", 
respectively; words in first column are tgilumin")- Five alloys | 
with densities 1 05-1.30 g/em? were studied further. Their 
eoefficient of thermal expansion is given in Table 2 (where the - 
second column is headed teoefficient of linear expansion at -85 to 
o °C, degree~> x 106"; the footnote peing "for calculating the 
coefficient the average of the length change on heating and cooling 
- was taken"). The mechanical properties of deformed (extent not 
“given - abstractor) alloys are given in Table 3 (where column. 
°- headings are: 1) composition, % by weight; 2) hardness HV; kg/mm? ; 
3) compression strength kg/mm? 3 >) relative contraction in 
_ compression; 5) nature of fracture} 6) tensile strength kg/mm? ; 
7) relative reduction in cross-sectional area, %3 8) specific 
strength. In column 5 alloys 1; 2: &, "ductile: no fracture tests 
the others» uprittile".. The footnote to column 8 reads unspecific 
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Ultra-light lithium alloys. eek E111/E152 - 
strength of magnesium 7.4, aluminium 2.3, lithium 2.2", aS 
‘Corrosion resistance in 3% aqueous Nacl (weight loss, g/m2,hour) - 
and in 90% humidity air (weight gain, g/m2.day) is given in 
Table 4. In this table the heading of the ist column is. 
"composition, %. by weight", 2nd and 3rd columns the two corrosion 
parameters given above; words in 2nd column Nreaction with 
solution". | The authors recommend ternary alloys with 7-159 Al; 
15-25% Li and 60-80% Mg as structural alloys when lightness is 
needed; . alloys with densities below unity can be used as'a filler 
for tubes to make them rigid and. yet light, as vibration absorbers 
under oil in instruments, and for other purposes. wos 
‘There are 1 figure, 4 tables and. 5 references: k Soviet and 


1-English. . The English language reference reads: j 
Ref.3: Robert S- Busk, J- of Metals, vol.188, No.7, July 1950.08 - 
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‘AUTHORS 3 eavitekny s, Lee and Dashkovsk?+¥> Acie. (Moscow) 

TITLE: [Investigation of internal friction as a method of 


physico-chemica? analysis of metallic alloys. 


PERIODICAL: Akademiya nauk SSSR- {zvestiyas otdeleniy® 
tekhnicheskikh nauk. Metallurgiy4 4 toplivo. NO 
96-100 
TEXT Results are given of measurements of. intern 
da binary alloySs in an attempt to establish 4 


1961. 


‘torsi 

and by the d 
- frequency: 
zircon 


first 


there was 4 
for all the 
i the 
-centred 


1 of inter 
the internal friction W 
hexagona d modification than in the ¢ 
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Investigation of internal fFrictiones>- xy ope 880/005/012/08 
er bpody~centred forms. The internal priction method is a 
sensitive way of per ining ne CORES of polymorphic : 
transformations» The effect of temperature on binary. systems was 
zirconium-niobium and zirconium-hafnium alloy3>-— The re y 
1 friction be used for determining the peginning ; 


f transfor 


tateo. 
friction on composition was jinvestigat 
and gr-sn systems: ‘In the regions of solid solutions» 
decreased Wi" ' e in alloying componente 
a much lower friction th 


e concentra 


alloying 9? 
for investig 


Jinetic curvy 

the atudy of processes 
wecryatallisation. NiSe 
- his contributions in + 
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There are 6 figures and 12 references? ) goviet-bloc and 
4 non-Soviet-b loc. “The English language references read aS 
‘follows: a 
 Ref.33 Cc. Wert- Measurements on the piffusion of qtnterstitial 
Atoms in BBC Lattices: 3. Appl. PhyS<s 1950; Ve2h. Noet}> 
1196, | a aoe ses 
Ref.4: Lode pijkstra. precipitation Phenomena in the Solid’. 
pee Solution of Nitrogen and Carbon in Alpha Iron pelow the 
- putectoid pemperatures J, Metals. 19495. Veohs No.3, 322 
Ref.5% Se Harpers precipitation of Carbon and Nitrogen in 
worked Alpha Iron- phys, Reve: 1951; v.33, Not 709. 
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AUTHORS! — savitskiys 22 Me “eopetskiy y:CheVs» pexarev, Acle 
“and Novosadovy Mol. (Moscow) hae eG 
“TITLE: properties of sinshe erystals prepared py electron 
Sy og beam zone melting Eo oa Ss ee es 
PERIODICAL: Akademiya. nauk SSSR. tavestiya> otdeleniye 
saa ‘cupnicheskikh ‘nauk Metallurgiya 4 toplivo, 
no. (63 19615 08 5 


TEXT: The properties of high-purity W, Re, Ta, Mo, Nb and Ve 
were studied oP single-crystal specimens prepared py. electron= te 


aiffraction study that single crystals were, in fact. obtained . : XX. 
by this method, phe D eced er yates ae orientation was 

observed and: in some cases, there was evidence of a slight 

(< . O05 ) no ock misalignment - The: exist ence of sub-boundaries 

was revealed ck metallographic, oxemin Tat The results of 

wet gness measurements are reproduced in Table 1, where columns 
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t and Il relate, respectively: to single crystals prepared bY Me 
Lani -on-bean zone 8.04 and wecuum -arg-melt ed puttons> ~ 


uTs of Ta single crystals was 20-8 kg/mm the corresponding 


figures for Mo and Nb being k1.7 and 17 02 ants In every case; 
the reduction in area amount ed to ~~ 100% « High plasticity of the 
zone-melted specimens was indicated also py the fact that single 
7 Mo crystals, could be pent over a radius of 4-5 mm and could be yl 
reduced by cold-working to foil 0-2 — 0.3 mm thick or to wire 
yo- 165 mm in diameters . Single V crystals could also be reduc ed 


the metals studied was determined py determinins the . 
ratio, where e denotes the electrical 


resistivity at the respective temperatures: This ratio was 

1 400, and 900, vspectivelys, £O% single W and Mo crystals; 
the corresponding figure for these metals melted in 4 conven- 
r being 10 - 20> “the results of the present 
high-purity single erystals could 


tional manne 


investigation jndicated that 


be prepared by electron-beam, 20n° melting: 
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} 5 £4 t 6 references:. 2 Soviet-bloc 
There are 2 eee! y) figures or Engiish-languase references | 
and & non Seve et eas re Calverley, M. Davies : eS oe ay 
monet OS. pier rr ee 1957, ved, TO» | 35 Pee i iaaven 2" ae 
. ene 1959, ve 2s no. 23 ee 6 eho. 
Tense Metallurs- Soc. AIME, 19¢ ig ee 
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220—250 
{50—170. | 
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5/137/62/000/003/ 107/194 
. 4660/A101 
PP ADOC eo las 
: AUTHORS : savitskly. Ye, M.. Baron, V. Vis Yefimov, yu.-V. 
TITLE: study of che alloys variadium-copper-c@rbon and yanadium-copper= 
a aluminum ; : ; 


PERTODICAL: Referativnyy zhurnal, Metallurgiya. Ne- 3, 1962. 8-9, abstract 3156: 
; ("rr ‘In-t2 metallurgii. AN gssRr", 1961, no- 8, 120-127) © Dore 


 PEXT: Aluminotnermic V (96.5%) » carbothermic v (988); and electrolytic Cu. 
mark [0 MO) were taken as the starting materials. Tne alloys with Al were 
charged with an addition of Cu to the alumothermic Vv... and addition of C in the we 


. carbothermic V. The alloys were smeited in an arc furnace in 4 He atmospnere, wa 
nomogenized at 1,000 C for 100 hours. and investigated py the methods of chermal, A’ 
microscopic and X-ray structure analyses and by the measurement of the mechanical | 
cnaracteristics. The vertical sections were constructed of the V vertex of . the 

system ye cu - Al ana V - Cu - c ata constant composition of 
-ghe solubility of Cu in tne aluminothermic vo at 20°C ‘is about 


temperature jnereases 50 does the solubility, reacning 2 maxinnum (9.4% 
1,530 C. In the system y-cu-Al one observes a wide region ot 
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Study of the alloys yanadium-copper-carbon... £O6G/A101 

she liquid and tne solid svates, beginning at about 16% V. Tne monotectic 

temperature is equal to 1,530-C. The melting temperature of Vin Gu is 11206: ‘ 

Tre Limiting solubility of Cu in alloys V-C av room temperature is about 1%, : 

and at-1,575 C ~ about 3.5%. The addition of C raises the temperature of oe 
monotectic equilibrium from 1,530 to 1.575°C and extends. the region of immisel-— DI 
bility. - The lamination in V-Cu-C alloys is observed beginning from 11% Cu. “Cust 
raises the hardness and. Lowers the ductility of V. In v-Cu-C alloys & second 

V-phase. was found with 4 hexagonal lattices one supposes that it is the yorphase. 


qnere are 8 references. 


7. Rogachevskay4 


{Abstracter's note: Complete transiation] 
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fF IROOC | 
AUTHORS : Baron, V. V., Agafonova., M. L., savitskiy, Ye. M- 
TITLE: Structure and characteristics of alloys of the niobium vertex of the. 


~ sobium-vanadium-aluminum system 


' PERTODICAL: Referativnyy churnal, Metallurgiya, no. 3; 1962, 9-16, abstract 3162 © 
("Pr, In-ta metallurgii,. AN sssRr", 1961. no. 8, 269-277) 


TEXT: A study was made of the Nb vertex. of the Nb-V-Al system até content 
of up to 1c6 Vand Al. The alloys were smelted from alumothermic V (96.54), 
metalloceramic Nb (99. L6) and Al (99.998) in an are furnace in a. He environment, NX 
were annealed at 1.1¢0°C for 50 hours and hardened in the? 35-2 (avV-2) furnace dees 
at 1,600°C. The investigation was carried out by the methods of thermal micro~ 
scopic. and X-ray ‘structure analyses, nardness measurements, micronercness ; 
measurement, fire-resistance determination. Tne smelting temperatur 
alloys was determined by the drop test. method. The isothermal sectio 
vertex of the Nb-V-Al system at 20°c and the vertical section at a ra 
“oMoa Alm 1.4 were constructed. At a content of yt Vin Nb at. roo 
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“to 6% Al. can be dissolved. V and Al raise’ the fire-resistance of Nb which is 
maximum in alloys with 3 - 88 V and ~1% Al and 1.8 - 2.26 V and 3.2 - 4.& Al. 


There are 7 references. 
Z, Rogachevskaya er y 


[Abstracter'’s note: Complete translation] 
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AUTHOR: _savitskiy,-Ye-Mr Doctor of chemical Sciences: 
, professor - ae 


TITLE: Problems of rare-earth metals 


PERIODICAL: Metallovedeniy© i termicheskaya obrabotka metallov:- 
a3: - 41961, No- 9, pp. 19 ~-. 33 + 2 half-plates Bi mate 


TEXT: The growins jmportance of rare-earth metals and of 
two other elements (yttrium and scandium) of eamilar properties 
prompt ed the present. author to write this review: pased almost 
‘entirely on Soviet sources, including articles published by 
pimself and his co-workers» After aiscussing the electron 
structure of rare-earth metals (REM) and their occurrence: 

the author. describes some of their. more important properties: 
pi _cams show the variation of at- volume, density: melting 


number. . other properties such as temperature of polymorphic 
ee Seormationss eee! modulus, electrica isti 
compressive strength and plasti i 
application as deoxidising agents in melting of 
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and alloys is mentioned and the formation of REM hydrides, 
nitrides and carbides is discussed, together with the properties 
of these compounds - “The application of REM in the atomic-power | 
industry, in medicine and in X-ray technology is priefly 
commented upon and their use in both ferrous and non-ferrous 
metallurgy is discussed in greater detail. REM are very... 
effective deoxidising, desulphurising: degassing and grain- | 
refining agents, and as such are used to improve the quality of 
steels and cast jrons. Addition of 1-2 kg ferro-cerium to 1 ton 
of Ni-Cr-Mo(or W) steel has such a beneficial effect that its 
properties in the as-cast condition are not worse than those of — 
forged material of the same type- The addition of kh kg of 
“Fe-Ce-Mg alloy to 1 ton of moiten cast iron fully converts the. 
Lamellar into s pherodised graphite, doubles the UTS of grey cast. 
iron and considerably increases its ductility as well as its: 
impact and bending strength (in this connection, the author 
points out, savings amounting to millions of roubles could be 
‘made by using pigh-strength cast iron instead of steel). Since 
rational choice of. composition of alloys and optimum heat~- 
treatment conditions have to be pased on the respective 
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constitution diagrams, physical and chemical interaction 
‘of REM with other industrial materials jis discussed. REM- 
bearing magnesium alloys are discussed with particular , 
reference to the. effect of REM on the high-temperature strength’ 

of the magnesium alloys. All REM-Al eutectics have a higher 

(635 - 640 °c) melting point than the Al-5i eutectic. 

Consequently, they are bound to have better high-temperature 
properties: To illustrate the effect of REM on other metals 
the constitution diagrams of the Fe-C, Fe-La, Cr-Ce, Ti-Ce and 

Nb-Ce systems are reproduc ed- It is pointed out that the. effect 

of lanthanum on iron.is not similar to that of cerium; this is 
probably due to the fact that Fe and La, which form a eutectic. 
melting at 785 °C. form no jntermetallic compounds. The 
beneficial effect of REM on chromium is attributed to the fact 

that they reduce the free nitrogen and oxygen content in this \ 
metal, thus Lowering considerably the ductile-to-brittle : say 
transition temperature. REM, scandium and yttrium have a. 
‘relatively high solid solubility in both a~- and B- Ti; 
a-Ti is stabilised by the addition of these elements, traces of 
‘which considerably improve the mechanical properties of titanium 
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alloys. This is jllustrated in Fig. 10, showing the time-to- 
‘rupture (hours) of the eTr>-1 (vT3~-1) alloy containing: — ; 
a - no alloying additions; br 0.001% Ce; a - 0.01% Ce; 

a - 041% Ces a - 0.2% misch-metaly tested at 500 “Cc under 4 


stress of 40 eee The peneficial effect of REM on the. 
mechanical properties of Nb, Mo and vis priefly discussed, 
the increase in ductility being attributed to deoxidising and 
denitriding: “Super-plastic properties have been jmpart ed to 
Ecken UCONN (LS59-1) (59% Cus koy% Zn, 1% Pb) by the addition 
of 0.1% Ces although the Ce-bearing alloys of this type tend 
to develop gas-porosity and cannot, as yet; be economically 
made on @ commercial scale- Finally, the melting points of 
eutectics and compounds formed by REM with S, P; As, Pb, Bi 
and Sn -are tabulated, and the possibility of utilisins the 
high affinity of REM to Low-melting point elements and the | 
‘pigh-meltinsg points of the resultant compounds in refining of 
metals i8 discussed: V.F. Terekhova is mentioned for her 


‘contribution. 
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AUTHORS } Kripyakevich, Pp. I., Tylkina, M.A. and Savitskiy, YeoM. _ 
TITLE? Crystal Structures of Hafnium-Beryllium Compounds 


orehs (A Preliminary Communication) 
PERIODICAL: Kristallografiya, 1961, Vol.6, No.1, pp-117-118 


TEXT 3 It is stated that the hafnium-beryllium system has not ~ 
so far been investigated. The alloys prepared by the present 
_ authors contained 0.05, 0.1, 0.25, 0.5, 2.0, 10,0,°.20.0, 33.0, : 
62.5, 70.0, 80.0, 84.0, ‘91.0 and 95.5% by weight of hafnium. The 
alloys were prepared by. alloying hafnium and beryllium in an argon. 
atmosphere in a high frequency or an arc furnace. The specimens 
were then subjected to X-ray analysis. For some alloys the | 
-melting point, the hardness and the microhardness of the 
structural components were determined. The microhardness H was 
determined with a load of 100 g to within +30 kg/mm* using ab 
aeT~3 (PMT-3) device. It was found that the following four 
compounds are present in the system? po 
1) HfBe,, structural type A1Bj; sp.gr..C6/mmm - Dey, & = 3.783+0.002, 


c = 3.16340.001K, c/a = 0,836, H, = 980 kg/mm; 
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2) HfBe., type CaZnu, sp.gr: C6/mmm - Dene 2 = 4 ,534+0.010, 
a: = 3.47140,010 A, c/a = 0.765, Hi, = 1340 kg/mm"; it Be ae 
3) Hf,Be,., type Up2nyo. SP-8r- ceém2 - Di, a = 7°499+0-002, 
ii ee Ey sie 2°. 17 case 3h “2 ape ae ee) Par 
¢ = 21.905+0.006 AR, c/a = 2.921, Hy, = 1085 kg/mm =; 2 
‘k) HEBe,,, type NaZny 5, spegr. Fm3c - 0); @ = 10.005+0.002 A, 
H = 1200 kg/mm. - ao 2 ; eae 
Thus, the Hf-Be system is close to th 
crystal-chemical point of view. The 
compeunds which are isostructural with the above compounds ae 
(N.C. Baenzinger, R. E. Rundle, Ref.2; J. Wo Nielsen, N.C.Baenziger, — 


Ref.3; Ao Zalkin, R. C. Bedford, D. E. Sands, Ref.4). There are 

4 references; all non-Soviet. 

ASSOCIATIONS; Li vovskiy gosudarstvennyy universitet im, I.Franko 
(Livov. State University imeni I. Franko); | 
Institut metallurgii im. A- A. Baykova AN SSSR 
(Institute of Metallurgy jmeni A.A»Baykov AS USSR) 


e zr-Be system from the 
latter also includes four 
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AUTHORS : Baron, V. V., Savitskiy, Ye. M. eee 
TITLE: - Structure and Properties of Niobium - Aluminum Alloys 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1961, Vol. 6, No. 15 
: pp. 482 - 185 - eee) 


TEXT; The state diagram of niobium - aluminum alloys wag studied by 
‘microscopic, thermal, and X-ray analyses, 4s well as by determinations of 
- the micromelting point. Fig.1 shows the state diagram. Niobium of a purity 
of 99-0% (0.5% by weight of Ta, 0.02% by weight of Fe, 0.026% by weight of 
Ti, and 0.02% by weight of Si) and aluminum of a purity of 99.99% were 
used as initial materials. Table 2 gives the melting points of the alloys. 
mhe hardness of the alloys Was measured with a IMT-3 (PMT -3) instrument 
under a load of 20 g, and the electric resistance with a TTih-1 (PPTN-1) 
potentiometer at room temperature, Stability. to corrosion was tested by 
treatment with water vapor at 400 C and 300 atm overpressure during 

4000 hours. The follcwing -three compounds were found by studies of the 
fine structure and determinations of melting points: Wo zAly Nb,Al, and 
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MbAl,. Solub:1ity of aluminum in niobium js about 6% by weight of 
aluminum av 2120°C, and 4.5% at room temperature. A solubility of niobium 
in aluminun was not observed. By addition of niobium, aluminum grains 


‘become smaller} solid solutions are formed on the basis of compounds 
Nb Al and Wo Al» The compounds Wb,Al and NoAl, form a eutectic at 


630 + 10°C. NbAl, and Al form a Low-melting eutectic (656°C). Hardness and 
‘electric resistance of niobium rise with increasing aluminum content. 
“gplloys of niobium and aluminum show inereased stability to water vapor ate 


elevated temperatures and pressures (400°C, 300 atm overpressure)» g_ 
- Compound Wb Al is a superconductor with a transition temperature of 17 K- 


N: Ye. Alekseyev determined the superconductivity. There are 2 figures, 
9 tables, and 7 references? 4 Soviet, 41 US, 1 British, 1 French, and 
3 German. ; : hs 


‘SUBMITTED: | October 2, 1959 
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